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PURPOSE
This is the final report detailing the analyses performed under ORD-FY04-011
"Chemical Analyses for Alcove 8/Niche 3 Tracer Studies," The work was performed
under The University and Community College System of Nevada (UCCSN) and the
Department of Energy (DOE) Cooperative Agreement DE-FC28-04RW12232, This task
provided method development and analytical support for the Alcove 8/Niche 3 Tracer
Studies in the Exploratory Studies Facility (ESF). Concentrations of tracers as well as
major aiiions and cations were reported for samples provided by Lawrence Berkeley
National Laboratory (LBNL) and the US Geological Survey (USGS). Samples were
analyzed using High Performance Liquid Chromatography (HPLC) and Ion
Clii-omatography (1C). Samples were analyzed and controlled according to Implementing
Procedures (IP's) written and approved in accordance with the Office of Civilian
Radioactive Waste Management (OCRWM) approved Nevada System of Higher
Education (NSHE) Quality Assurance Program.
INTRODUCTION
Flow Seepage Testing in Alcove 8/Niche 3 at the Exploratory Studies Facility
(ESF) was conducted to characterize the seepage through Yucca Mountain into the
proposed repository. Objectives of the test include quantification of infiltration and
seepage processes, evaluation of matrix diffusion in the unsaturated zone (UZ). The task
consisted of two phases, but was cancelled prior to starting the second phase. The Harry
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Reid Center for Environmental Studies analyzed the water samples generated from the
tracer test.
QUALITY ASSURANCE
All laboratory work performed at the HRC was conducted under the OCRWM
approved NSHE Quality Assurance requirements. No conclusions of this report are based
on unqualified data,
METHODS AND MATERIALS
All field work and tracer introduction was performed by the US Geological
Survey (LISGS) and Lawrence Berkeley National Laboratory (LBNL). Samples were
transported to the HRC' using LBNL sample collection and NSHE Chain of Custody
(COC) procedures.
Three fluorinated benzoic acids (FBAs) and three inorganic halides were used as
tracers in the study. The FBAs were analyzed using high performance liquid
chroniatography (HPLC) with ultraviolet detection, and the inorganic halides were
analyzed using Ion Chroniatography (1C) with conductivity detection. Optimal conditions
for separation of the analytes from interferences required many changes in method over
the duration of the test. The methods are detailed in scientific notebooks UCCSN-
UNLV-062 volumes 1 - 4 and UCCSN-UNLV-066 volumes 1 and 2.
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DISCUSSIONS/CONCLUSIONS
Samples generated during the test were analyzed for fluoride, bromide, iodide, 2,5
difluorobenzoic acid, 2,6 difluorobenzoic acid and 2,4,5 trifluorobenzoic acid which were
used as tracers. A subset of background constituents samples was analyzed for chloride,
sulfate, nitrate, calcium, magnesium, sodium, and potassium. Results were reported in
parts per million (ppm) units. Data tracking numbers can be found in the
Inputs/References section of this report.
INPUTS and REFERENCES
The results of the analyses can be found in data tracking numbers
MO0511UCC011JB.001, MO0511UCC011JB.002, and MO0506UCC011TJ.002. The
notebook accession numbers are MOL.20051129.0242, MOL.20051130.0027,
MOL.20051129.0297, MOL.20050718.0367, MOL.20050718.0368 and
MOL,20051112.0130. The concentrations are listed in Appendix A and the method
detection limits (MDLs) are listed in Appendix B. Duplicate sample measurements were
averaged using Microsoft Excel.
ASSUMPTIONS



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MDL 2 = 0.278
MDL3 = 0.102
MDL 4 = 0.022
MDL 5 = 0.045
Detection Limits
(ppm)
MDL 6 = 0.0055




MDL 6 = 0.005
MDL 7 = 0.0062
MDL 8 = 0.0076
Detection Limits
(ppm)
MDL 6 = 0.0058
MDL 7 = 0.017
MDL 8 = 0.01391
